Abstract In almost all of the European Union member states, prior consent by a legal representative is used as a substitute for informed patient consent for non-urgent medical research. Deferred
Introduction
A proposal for a regulation by the European Commission that is currently being examined by the European Parliament and the Council and will replace Directive 2001/20/EC [1] states: ''This regulation should provide clear rules concerning informed consent in emergency situations.'' Notwithstanding this extremely laudable aim, there are concerns about the clarity of the regulations, whether daily research practice in European intensive care units complies with their requirements, and indeed whether such compliance is universally possible.
In [1] . The aim of the European Union 2001/20/EC clinical trial directive was to simplify and harmonize the conduct of clinical trials, intended to create an environment that would stimulate clinical research in European member states. This directive has realized important improvements in the safety and ethical soundness of clinical trials in the EU and in the reliability of clinical trials data. However, the directive is one of the most heavily criticized items of regulation in the EU in the area of pharmaceuticals, especially with regard to research in incapacitated patients [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Mental incapacity is an inherent characteristic of research in emergency situations, common to acute critically ill patients admitted to the intensive care unit. The provisions of Directive 2001/20/EC appear to have hampered the conduct of clinical trials in Europe, rather than stimulating them. Indeed, it could be argued that the directive had a significant negative impact on the development of much needed novel therapies for life-threatening conditions such as traumatic brain injury, cardiac arrest and stroke. Given this context, the action by the European Commission to revise this directive represented a substantial opportunity. In July 2012, the European Commission forwarded a proposal for a regulation of the European Parliament and the Council on clinical trails on medicinal products for human use, repealing Directive 2001/20/EC. In this report, we aim to summarize the existing European and national legislation to discus tensions between theory and practice, and to reflect on the new situation which will result following acceptance of the proposed new European regulation.
Consent in the Directive 2001/20/EC
In line with Article 3(2)a of the Charter of Fundamental Rights of the European Union any intervention in the field of medicine and biology cannot be performed without free and informed consent of the person concerned. Article 4 of the Directive 2001/20/EC states: ''In the case of other persons incapable of giving their consent…the written consent of the patient's legal representative, given in cooperation with the treating doctor, is necessary before participation in any such clinical trial.'' The rules on the protection of subjects and on free and informed consent have been discussed extensively in the legislative process leading to Directive 2001/20/EC. The intent of this wording was to provide incapacitated subjects additional protection. It would appear likely that the population targeted primarily were chronic psychiatric patients. In practice the phrasing had direct adverse consequences for emergency research. Specifically the obligation to obtain written consent by the patient's legal representative has prevented much research in emergency settings [4, 15, 16] . Moreover, the use of the wording ''legal representative'' has created problems. In some countries this has been interpreted as requiring a court order as to which the legal representative is, in others proxy consent was considered acceptable. From a practical perspective, many studies have replaced the terminology of legal representatives in their study protocols by legally acceptable representative, thus also including proxies. Concerns existed that the restriction in wording might end emergency research in acute life-threatening situations, and indeed substantial problems have ensued in some member states.
Emergency research and research using medicinal products in incapacitated patients
Emergency situations relate to cases where a patient has suffered a sudden life-threatening medical condition due to severe and acute illness. Severe traumatic brain injury, severe forms of stroke (such as subarachnoid haemorrhage, intracerebral haemorrhage, brain stem infarction), myocardial infarction with circulatory arrest and other cardiac emergencies, and severe septic shock are all conditions necessitating immediate medical intervention within short time frames [14] . Depressed level of consciousness due to the disease, the depression of consciousness by essential medication (e.g. the use of sedative drugs to facilitate mechanical ventilation in traumatic brain injury and sepsis), and/or the absence of an immediately available legal representative render it impossible to obtain informed consent from the subject or its representative prior to the intervention.
Specific ethical issues pertaining to the evaluation of pharmaceutical agents in emergency situations include the emergency nature of the research, short therapeutic windows, the incapacity of the patients to consent before inclusion, and a risk-benefit ratio based on the concept that in relation to the severity of the acute condition, significant adverse side effects may be acceptable. These divergent aspects require specific expertise and the different ways in which European directives have been translated into national legislation have resulted in a wide variation in approaches and decisions by research ethics committees (RECs) in different member states. RECs must evaluate and mandate the medical research protocols. As legislation differs in the EU member states, national RECs have different methods and different kinds of protocols to evaluate.
Consent for research using medicinal products in incapacitated patients and in emergency situations
Several solutions have been adopted in practice for meeting the requirements on informed consent: Legal representatives (proxies) can give consent before inclusion in research, or the patient and/or proxy consent can be deferred for some time or consent can even be waived. An independent physician can give his/her consent for inclusion in a trial, or patient/proxy consent can be presumed. Table 1 and Fig. 1 present an overview of accepted approaches in EU member states. Deferred proxy consent appears to be the preferred substitute for informed patient consent in emergency critical care research. In 12 member states, however, emergency research is not mentioned in national law. In almost all of the member states, prior consent by a legal representative is used as a substitute for informed patient consent for non-urgent research and deferred (patient and/or proxy) consent is accepted as a substitute in acute emergency research in approximately half of the member states.
Consent in the revised proposal (July 2012)
The proposed regulation from July 2012 [1] does not, with the exception of the issue of clinical trials in emergency situations, substantially change the rules with respect to requirements for informed consent. In contrast to Directive 2001/20/EC, the proposed regulation provides guidance for informed consent in emergency situations. The proposal specifically states: ''…the regulation should set clear rules whereby patients in emergency situations may be enrolled in a clinical trial under very strict conditions. This clinical trial should relate directly to the medical condition, which causes the impossibility of the patient to give informed consent. Any previously expressed objection by the patient must be respected, and informed consent from the subject or the legal representative should be sought as soon as possible'' (pp. 18-19 of the proposal). The provisions of clinical trials in emergency situations are described in Article 32 of the proposal (pp. 47-48). Informed consent may be obtained after the start of the clinical trial to continue the clinical trial and information on the clinical trial may be given after the start of the clinical trial provided that five conditions are fulfilled:
1. As a result of the urgency of the situation, caused by a sudden life-threatening or other sudden serious medical condition, it is impossible to obtain prior informed consent from the subject and it is impossible to supply prior information to the subject 2. No legal representative is available 3. The subject has not previously expressed objections known to the investigator 4. The research relates directly to a medical condition which makes it impossible to obtain prior informed consent and to supply prior information 5. The clinical trial poses a minimal risk to, and imposes a minimal burden on, the subject.
After inclusion in the clinical trial and start of the administration of the experimental agent and other study procedures, in case of incapacitated patients:
1. ''The informed consent shall be obtained as soon as possible from the legal representative and the information shall be given as soon as possible to the subject'' 2. ''Informed consent…shall be obtained as soon as possible from the legal representative or the subject, whichever is sooner and the information referred to…shall be given as soon as possible to the legal representative or the subject, whichever is sooner'' 3. When ''informed consent has been obtained from the legal representative, informed consent to continue the trial shall be obtained from the subject as soon as it is capable of giving informed consent''.
These provisions represent a substantial advance over the currently existing legislation, with specific recognition of the specific aspects of emergency research and research in incapacitated patients. It is good news that the principle of deferred consent in emergency situations is acceptable, especially in cases where no legal representative is available, but also in cases in which the therapeutic time frame is very short and there is no time to inform the overwhelmed relatives in a proper way. It is good news that research projects will be able to be submitted for ethical review via a central European portal, thus accelerating and facilitating harmonization of decisions. Final evaluation and decisions will, however, remain the responsibility and competence of member states. Despite these advances, some clouds remain on the horizon [16] . Potential problems may result from the clause that demands minimal risk, interactions with European data protection requirements, and the failure to explicitly recognise that capacity may be lost because of essential and unavoidable therapy as well as disease.
First, potential problems may result from the restricting clause that ''the clinical trial poses a minimal risk to, and imposes a minimal burden on, the subject''. However, this formulation of the clause takes no account of extreme disease severity in critically ill patients, which makes the use of interventions with greater potential side effects justifiable. To quote Shakespeare: ''Diseases desperate grown By desperate appliance are reliev'd, Or not at all.'' [Hamlet IV. iii. 9]. Few treatments in an emergency setting in critically ill patients can be considered without risk; therefore, the requirement of ''a minimal risk'' would appear impractical and makes emergency research on new drugs not possible in patients life-threatening situations. We urge researchers to use the elegant component analysis, as proposed by Weijer and Miller [17, 18] . Component analysis represents a systematic approach to the ethical analysis of risks and potential benefits in clinical research and is supported by acceptable [19] . Secondly, in explicitly stating that research is only permissible if ''The research relates directly to a medical condition which causes the impossibility to obtain prior informed consent and to supply prior information,'' the revised regulation ignores the fact that therapeutic sedation, with subsequent loss of capacity, may contribute to or cause the inability to obtain consent. For example, severe pneumonia may not, in itself, impair capacity. However, the need to provide mechanical ventilator support usually predicates the need for sedatives to facilitate tracheal intubation and ensure patient comfort. In many instances, such sedation may make it impossible to communicate in a way that allows true informed consent. The treatments that we need for pneumonia with severe respiratory failure may be completely different from those used in less severe pneumonia, and proscribing the conduct of research to develop and test novel therapies in this and other similar contexts unfairly consigns patients with these diseases to have little or no development of therapeutic advances.
Discussion
The text on emergency research in the proposal is an improvement, but still several aspects are impractical and can form a major threat to emergency research [15, 16] . Following the wording of the proposal, emergency research on new drugs is not always possible and patients in life-threatening situations cannot be included in research when a relative is present in the hospital, and when there is no time to inform the overwhelmed relatives [20] [21] [22] [23] [24] [25] [26] [27] . Delayed consent is acceptable from the research participant's perspective [28] . However, most relatives want to have some form of involvement in the decision [29] . Relatives of critically ill patients fear studyrelated harm or discomfort for the patient, but are motivated to consent by the potential benefit and by altruism [30] . The process of obtaining proxy consent in an emergency situation contains three phases. First, information about the emergency critical care trial is provided. Second, the investigator or physician in charge asks the proxies for consent. Third, the proxies consent or refuse [25] . Several authors state that the emotional nature of the emergency situation limited the validity of surrogate consent. Given the complexities of informed consent documents, a larger proportion of proxies might fail to comprehend an actual protocol for an emergency trial [31] . Given the time pressure and the emotionally charged situation, comprehension may be less than optimal [32] . Patients enter critical care in physiologic crisis, whereas their relatives enter it in a psychological crisis [33] . Uncertainty as to whether the patient will survive also has a profound influence on the proxies' reactions, actions and strategies [34] . In these cases, deferred consent is ethically valid. Inform the relatives only then when they can comprehend the given information. Fig. 1 Forms of consent for research on medicinal products in incapacitated patients in emergency situations in the European (star deferred(patient/ proxy) consent, pentagon emergency research not mentioned in law, triangle prior written proxy consent, square presumed patient consent, diamond independent physician consent)
In almost all of the EU member states, prior consent by a legal representative is used as a substitute for informed patient consent for non-urgent medical research. Deferred (patient and/or proxy) consent is accepted as a substitute in acute emergency research in approximately half of the member states. In 12 member states emergency research is not mentioned in national law. Deferred patient and/or proxy consent is allowed in the proposed regulation from July 2012, but does not fit completely in the practice of emergency research [15, 16] 
